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I O  PLWOSE 

This document contams guidelmes for measmg water levels rn wells and piezometers at the Rockv Flats 
Environmental Technologv Site (WETS) Water level data can be obtamed from wells and piezometers or from 
surface water manifestations of the groundwater svstems such as S P M ~ S  lakes and streams 

2 0  SCOPE 

This document applies to all Rocky Mountam Remediation Services (RMRS) personnel and subcontractors 
conductmg groundwater related work at the WETS This document, which constitutes a Standard Operamg 
Procedure (SOP) descnbes vanous acceptable methods for measunng water levels m wells and piezometers that 
will meet regulatorv guidelmes of accuracy This document supercedes groundwater SOP GW 0 1 

3 0  REQUIREMENTS 

The followmg secnons idennfy the personnel qualificanons and equipment for measunng water levels m wells and 
piezometers 

3 1 Personnel Qualifications 

Personnel perfonnmg water level measurement procedures are requued to have completed the mitial 40-hour 
OSHA classroom trammg that meets the Department of Labor requirements 29 CFR 1910 120(e)(3)(i) and must 
mamtam a current trammg status by complemg the appropnate annual 8 hour OSHA refitsher courses Personnel 
must also have read and signed the appropnate Health and Safety Plan(s) Pnor to engagmg m water level 
measurement acnvities personnel must have a complete understandmg of the procedures descnbed withm this 
SOP and, if necessary will be given specific trammg regardmg these procedures bv other personnel expenenced m 
the methods descnbed w i h  thrs SOP 

Onlv qualified personnel will be allowed to perform these procedures Requued qualifications vary dependmg on 
the activity to be performed The subcontractofs project manager will document personnel qualifications related to 
this procedure m the subcontractof s project QA files 

3 2 Equipment 

The followmg is a list of basic equipment typically requlred when measunng water levels Additional equipment 
mav be requued m less typical applicatlons and will be specified m the project specific work plan or other 
appropnate document 

0 

0 Electronic water level sounder 
0 

0 Interface probe (If requued) 
0 

0 Decontammation equipment and supplies 
0 

Groundwater Level MeasurementdCalculations forms (Form PRO 105A) 

Manometer and appropnate polyethylene or polytetrafluoroethylene (PTFE e g TeflonT? tubmg 

Graduated steel tape and carpenter s chalk (if requued) 

Health and safety equipment and supplies (organic vapor monitor and personal protective equipment) 

In most water level measunng activities at WETS an electronic water level sounder is preferred However some 
small diameter well pomts exrst which requue the use of a manometer and some wells may contam miscible  
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lavers that will rqum an interface probe andor graduated steel rape and chalk Some wells mav contain down 
hole pressure transducers that will requm addmonal equipment such as a portable computer diskettes and the 
manufacturer s msuuctions for downloadmg data, and form PRO lO5B 

4 0 INSTRUCTIONS 

Field measurements typically mclude depth to standmg water and the total depth of the well Water level 
measurements will be fecoILted to the nearrst 001 foot as specified by the RCRA Groundwater Monitomg 
Technical Enforcement Guldulce Document. 

Each well will have a permanent, a l l y  ident~fid rneasumg pomt (MP) &om which the water level measurement 
will be made Forthe purpo# of this SOP the MP IS defined as a surveyed ponunotched mto the nonkncdge of 
the mer polyvmyl chlonde (PVC) or stamkss steel casmg I f  an MP IS not established m a well the water level 
will be meanrred fmm the noathem edge of the mna casing, and the pomt msrkd by notchmg with a fik The 
addmon of the pumancnt MP will be noted on fonn PRO IOSA 

Water levels m wells a d  p ~ e t e r s  wll be allowed to stabdm for a mmum of 24 houn followmg 
tnstallatlon or development before the water level is measwed. Water leveis requln varylng tmre pen& to 
reach staac condmons UI new wells therefore, the date a d  tnne ofwell ams&Wmn, and dre date, me and 
readmg of the rmtlal water kvel rnamramat WIU be noted 

W a m  levels should be measured before mtmb~ puromg and samphng actlvrtles 

At RFETS mulaple samplmg evenu may o c c a s d y  occur over a few days For welts that recharge slowly 
the water level m d  at such a well may not reflect statrc water cbndmotls In order to prevent a 
mlSULfCrpntaton of sauc water level0 rn these cases, the date of the last saaqhg or well purgmg went will 
be documented m the water level messunment 

S m c  water levels will usually be measuted wlth eleclronlc sounders I f  dte well or piezometer is too small m 
diameter to accept an electmnlc soundsr. a rrrrmomcdc~ and appropriately s d  tubtng will be uscd I f  non- 
aqueous phase lquids (NAPLs) arc patwtrplly presea, an lntaface probe w41 be used In some cases a 
graduated steel mpcandcarpenker’schalkmay be preferable toan mtafhprobe 

Water level measurements that show the water level to be withln the well sump will be considered technically 
dry for purposes of l=cmdmg water level lnformaaon 

I SUIVCV~Q the Meas~rmn Porn t 

Each well must have a permanent, easily ident~fiad, notched MP on the north edge of the w l c ~  PVC well casmg 
The elevmon of the MP should preferably be cstabished by a licensed surveyor, and should be referenced to an 
established benchmatic. However depending upon the purpose and location of some wells, the coodmatcs of the 
wells and the elevaaons of theu reJpectlve MP s may be cstatbhed by usc of Global Posmonmg System (GPS) 
technology In this case the ekvation will be establwhed to the neuett foot. For consistency water level 
measurements must be refcrmad to the same datum or elevatm The Iwp IS surveyed with reference to the land 
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surface datum (LSD) and all water levels and total depth measurements are converted to elevations expressed as 
mean sea level (MSL) 

A reference pomt (RP) for water level measurements IS an additional datum elevation established from a 
permanent benchmark and surveved bv a licensed survevor The RP is usuallv located on the top of the outer steel 
casmg of a well and is used as a backup to the MP If the MP IS disturbed or destroved the RP will be used to 
establish a new MP 

4 2 Usmg an Organic Vawr Monitor 

Pnor to measunng the water level m any well or piezometer an organic vapor monitor (OVM) or accepted 
substitute (as defined bv the project Health and Safety Plan) will be used to measure the levels of organic vapors m 
background, well bore and breathmg zone au Operauon of the OVM shall be m accordance with SOP FO 15 
Photoionuation Detectors (PIDs) and Flame Ionlzanon Detectors (FIDs) 

0 The background au will be monitored m the vicmity of the well and workmg area before the well cap is 

removed The effects of any potential sources of organic vapors such as o p e m g  generators vehicles or the 
llke will be mmunlzed as much as is pramcable (e g a vehicle will be turned off or parked downwmd fiorn 
where activities are takmg place) The presence of potennal sources of organic vapors that are bevond the 
control of water level measurement personnel will be noted on form PRO lO5A The level of organic vapors 
m background au will be recorded on form PRO lO5A 

0 The well cap (s) will be removed and the np of the OVM placed withm the openmg of the m e r  well w m g  to 
measure the level of organic vapors withm the well bore The results of this measurement will be recorded on 
form PRO lO5A 

0 Fmally the level of organic vapors m the breathmg zone will be measured and recorded on form PRO lO5A 

4 3 Instruments and Associated Water Level Measurement Technitaues 

Water level measurement msmments are used to determme the water level m boreholes wells piezometers and 
some accessible subsurface structures Measurements may be made with a number of different devices and 
procedures Outside power sources are not generally requued to operate most mstNments However some will 
requue that battenes be replaced or recharged penodicallv 

The followmg subsections descnbe the use of electronic water level sounders the use of a manometer to measure 
water levels m small diameter well pomts the use of an mterface probe m the determmation of miscible  layers 
and the use of a graduated steel tape to measure water levels and total depths of wells 

Electronic water level sounders are the preferred water level measunng mstruments at the WETS Tvpically a 
steel tape will only be used for measunng the total depth of a well when LNAPLs are present Usmg a steel tape 
under these conditions will help ensure that the mterface probe and other electronic water level measunng devices 
do not become grossly contammated and thereby helps to prevent cross-contammation 

Electric Water Level Sounder 

Typically an electronic water level sounder marked to 0 01 foot mtervals will be used to measure groundwater 
levels and total depths of wells at the WETS Before lowenng the electronic sounder probe mto the well the 

(40011 92o-oo9c920wRMRyoPS PRO 105 REVOXIYIU98) 
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circuttrv shall be checked by pressmg the test bunon if the unit IS so cqulppc& or by dipplng the probe m clean 
water I f  the unit is workmg properly the results of either test should be an audibk tone The probe will be lowered 
slowlv ulto the well mmunlrmg wall contact, una1 contact w~th the water surface IS indicated The mdlvldual 
measunng the water level shall perform at least two measurrments that agnt withm 0 01 foot I f  the two 
measurements do not agm withm 0 01 foot, this md~vdual shall conmue to meawn untll two consecutive 
rcadmgs agree withm 0 01 foot. I f  ~ c u l t l e s  or m c o ~ ~ i c s  perow, a second person shall repeat this pmcess 
Measurement shall contmue untd the values obtamcd by the two mdtvlQlals agne wuhin 0 OS foot An average of 
the reproducible rdmgs shall be used to detennme the water level Record and average the two rcadmg that agree 
withm 0 05 foot on fonn PRO 105A, The d~fficulhcs or m-tJtenc~s also will be recocdcd on fonn PRO 105A 
as they may md~catc the presence of  NAPLs damage to the water level sounder or other problems with the well 

Electronic sounders arc cccommended for measunng the depth to water m wells that arc being pumpad because 
sounders generally do not requve removal f h n  the w d l  for each rcadmg Howewr ifoll B present m the well if  

sounder may be difficult. OII not only mulates the conpca ofthe probe, but I will olso give an enoneous &g 
if there IS a cmns-1~ tbckncss of  OIL As d p n v i o u S l y  and Q#wsed m Sukechm 4 3 4  if LNAPL IS 
present a stecl rape shall be u h l d  formcammgthe aotrrl depth tothe baaart ofthe well 

water IS casdlng mto the well, 01 I f  the water surfpce w turbuknt, meaDuMg water kvel wlth an elcclronic 

4 3 2 Meanvrng W e  Lev& in We1 P o w  

A manometer may be requlnd to measure the water bel  M well pomts because well pomts an ofkn of too small a 

it IS m worlang order The manometer should be able to d 0 1 mchts of water Measure water levels as follows * dmeterto accept the pt'&C and- ofa water he1 SOWldCr Before USltlg Chcck the mt to be 

0 Attach an appropriate length of appmpnately sued polyethyhe or PTFE ('reflony tubmg to the manometer 

0 usmg the adysrmmt know, jDCc0 the duplay rcadlng 

0 Insert the tubmg mto the well point tubmg while watclung she manometer When a change m the manometer 
rcadlng IS observed, markapolnt on the urser#dtuk 

0 Withdraw the med tubing and measure its length (to the lKtvtst 0 01-fOot) fiwn the down-hole end to the 
marked pomt. Be sure not to smtch the mbmg d m g  &IS measurement. 

0 Record the required lnfacmation on fonn PRO lO5A 

4 3 3 Immiscrble Lapn and Use of an I w m e  Probe 

There are locahons at RFETS that have observable lmmlscibk layers m the ground water These are currently 
lunited to very small arcas withm the Idustml Area. Because the posenaal extsb for the prrsence of  unmuc;ible 
organic compounds at these or sunhr locattow procuiurcs have been cstablwhod to detect the presence of these 
compounds and to sampk them when present 

The fvst step IS to daennme Whethcrthae s a  positive nsponse on the OVM when IB tip IS posihond m the well 
bote If  the response IS posihve, the next step IS to detennme the pnsencc 8nd th&ness of any NAPLs by use of  an 
lntcrfkewobe In areas wherethepateabdex~!~~ for N A P 4  an mterfaa prOa wlllbe & t o  measure watcr 

a levels If'gmundwater srunples arc be collected, the mtafke probe will be used M each weU pnor to each 
samplmg event 
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The manufacturers instructions shall be followed when using the interface probe The probe shall be 
sufficientlv precise to measure water and VAPL levels to the nearest 0 0 1 foot 

The accuracv of repeated measurements must agree within 0 05 foot and shall be measured from the MP on 
the m e r  well casmg 

The probe will be lowered verv slowlv so as to mmunize disturbance of anv lavers of NAPL that mav be 
present, and to lunit penemtion of anv NAPL layers so as to ease decontammation of the probe When 
lowenng the probe care will be taken to mmunm rubbmg of the tape agamst the well casmg 

Tvpcallv the mterface probe will produce different sounds to distmguish between aqueous and non aqueous 
organic layers Depth to aqueous or non aqueous phases will be recorded to the nearest 0 01 foot, measured 
fiom the MP on the m e r  well casmg 

If LNAPLs are not present, the mterfkce probe may be used to determme the presence and thickness of DNAPL 
lavers and the total depth of the well 

0 The mterface probe will be slowlv ralsed and lowered to pmpomt the depth that the appropnate mdicator tone 
is reproducibly obtamed This will be done slowly and with care so as to m m n m  disruption of anv NAPL 
layers 

0 Measurements fiom three consecutive readmgs will be taken by two mdividuals and must not differ more than 
f 0 05 foot or three more readmgs must be taken 

0 An average of the reproducible readmgs will be used to detennme the water or NAPL level The results of all 
readmgs will be recorded on form PRO lO5A 

Once the level has been determmed and recorded, the probe will be carefullv remeved to ensure mmunal rubbmg 
of the tape agamst the mside well casmg The probe and tape will be decontammated between use at each well 
followmg procedures given m Sectlon 4 4 and SOP OPS PRO 127 General Equipment Decontammation 

Due to the difficulty m decontammamg the mterface probe after it has passed through a non aqueous organic 
phase if LYAPLs are present the mterface probe will not be used to check for DNAPLs or to measure the total 
depth of the well Instead, fluid will be collected to check for DNAPL and a graduated steel tape and carpenter s 
chalk will be used to measure the total depth as descnbed m Section 4 3 4 

Wells contammg LNAPLs shall be checked for the presence of DNAPLs by very slowly lowenng a purge pump or 
pump tubmg to the bottom of the well and collectmg the fmt purge water fiom the bottom of the well m a one liter 
colorless glass contamer The contamer will be mitially checked with an organic vapor analyzer (OVA) for 
compared background readmgs The liquid shall be allowed to stand for I5 mmutes and visually observed for the 
presence of separate phases If no DNAPLs have separated out of the solution after 15 mmutes the well shall be 
presumed &ee of DNAPLs 

If either LNAPLs or DNAPLs are detected, the well will be sampled for these phases as descnbed UI SOP OPS 
PRO 1 13 Groundwater Samplmg if requested by the project specific work plan 

(401 I 920-0094 9 2 O K R . P S  PRO 105 R E V O X I Y I ~ )  
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1 5 4 Graduated Steel Tape 

The use of graduated steel tapes will normally be Innncd to determirumon of the total well depth of wells 
contammg LNAPLs A slender stamless steel weight will be attached to the end of the tape to create tautness and 
to permit a feel for obsmmons and for the bottom of the well The we@t will be attached usmg wlre nvets or 
other method that does not have the potcnual for contnbutlng coa~smmants to the well The tape will be lowered to 
the bottom of the well and the total depth will b e d  off the tape at the MPm the mer well casmg 

The graduated steel tape method to considerad ~ccurste for mcisurmg the water level m nonflowmg wells 
(National Handbook of Reunnmded Methods for Water-Data A q u m m  1w7, pp 2-8) but will not be uscd 
for &IS purpose except m unusual cmxmstanccs as lasmrcted by the su- s ptoject manager If uscd to 
measure the watcr level, awlable well consuucaon and pnor water kvd data should be consulted fim Af&r 
detennmrng what length oftape may be subamged mtfid watcrwttiun the well, use the carpenters chaik to coat 
the tape tiwn tts down-hok end to a point a Env fea above wbatwouktbe a hgb water b e t  forthat w& The 
coated end shall be lowered down the well, talung care to m- cuttxX with con- on the mtcnor 
surfaces of the well, untll the end If lzsmgontbe bottom ofthe well netocal dcp&(rektlve to the IMP) shall then 
be recordedandthetape shall bewthdrawn,v rlummqC4nEBtlwlIiIthewatb OftheWeII The watcr level 
1s marlred by awater b e  m the chalk. The water level below MP IS cakdatd by suubtrscMg the wetted length of 
tape~thetaaldephmeasuredw&thstape 

Before and after each well mummment, thar part of the tape measure drat extends down the well will be 
d a c o n t s r m n a t e d ~ ~ p t o c e d u r e J n n ~ m S u b s s c t l a n 4 5 o f t h i s S O P  Decontammahon and 
m SOP PRO 127 General Eclutpnent Daxmtamtnaclon 

4 4 DOwn-Hol~ Water Level Transduca 

Water levels may be mcasumd on a COnturuOus bass through the use of a probe that u tnsealled below the water 
level m a well The probe con~atas apnssurr transduccraxIILched to a nctworkofcrbles and nrbmg The tr8nsdua 
measures pressure changes that result from changes m the vohnne of water(tbehesd) above the probe The cables 
and tubing may perform such fiurcaonsas posltlonmg the probe at the d e s d  depth, relnycllg transducer data to a 
data logger and vcntmg the probe so that fluctuauons m baromctnc pmssure are not CecOlcIed as changes m the 
water level &cause water kvel IS h v e d  firom pressure chsngcs deacted by the transducer, only vented water 
level pmsun transducer probes unll be used at RFEn 

The data logger may be a separate. stand-alone unt that may be placed on the ground next to the well It may also 
be conwed withlnthe probe, and f- adatamnsfcr(download,lag)caMe that extends fironr the probe to the 
top of the well casmg, or It may be StrrtHIiKd wrdtm the top of the well casing Accumulated data arc periodically 
downloaded hm the data logger onto a portable computer 

4 4 1 Prepation 

If  the downhole water level presswe transducer probe u to be d l e d  m a dl for long term water level 
monitoring, it may be advantageous to assemble the components to tit the unhdual well to be studd Custom 
fitnng will typically be perfonatd by the maauficauer but at bmcs may be paformed by RMRS or subcontractor 
personnel In most cases thls nquvescutturg the assomi cablesandtubmgto lengthsthat, when -bled, allow 
the probe to be swpmckd at a depth below the lowcst urtrcqtated wa&r level or at the bo&om of the well 
Personnel performmg these achvitles will be careful not to twist. kmk, or otberwue damage cables and hlbmg 
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A vanetv of diaphragms with associated pressure ranges are npcallv available for the pressure transducer 4 
diaphragm with a low pressure ratmg allows the unit to be used in shallow water settmgs and higher pressure 
ratings allow the unit to be used in deeper water settmgs Usmg the wrong diaphragm rnav result in poor resolution 
or faultv data 

The manufacturer s msmctions shall be followed dunng all assemblv and modification activities If the unit IS 

bemg modified by the manufacturer to fit a pamcular well care will be taken to ensure that all depth and head 
(water column withm the well) mformation reported to the manufacturer are correct 

Prior to mstallmg a probe m a well ( I )  the desiccant m the unit (if applicable) will be checked to ensure that it 

is fresh (2) All communications between the probe data logger and downloadmg computer will be checked to 
ensure that they are functionmg properly (3) The data logger shall be programmed to collect and store the 
requued data at the desued frequency and m the proper storage location and (4) the unit s mternal clock and 
calendar will be set 

The power source for the data logger and the amount of available memory on the logger will be checked to 
ensure they are adequate The probe cables and tubmg co~ectors  and other down hole components will be 
decontammated accordmg to SOP PRO 127 General Equipment kontammanon or if these mstructions are not 
appropnate the manufacturer s msuuctlons Be sure not to twist, kmk or otherwise damage the components and 
keep dry any connectors or other parts that would be damaged if they were to get wet 

Immediately before the probe is mtalled, The water level m the well will be measured and recorded usmg other 
equipment, such as an electronic water level sounder The transducer will be zeroed i f  appropnate The 
manufacturer s mstructions will be followed to ensure all pre mstallanon tasks have been performed 

4 4 2 Installation 

Proper mstallation of the down hole pressure transducer probe and the data logger is crucial A secure and well 
known probe placement, together with proper commons to and programmmg of the data logger are cntical to 
ensunng high qualitv water level data are collected and stored 

The depth at which the probe will be positioned will be detemmed to withm 0 01 foot (If possible this 
measurement will be made to withm 0 01 foot However due to stretchmg of the cables and tubmg this mav not be 
feasible ) When the unit is ready to be mstalled, the data logger will be amvated and the probe will be lowered 
slowly down the well The probe will not be allowed to free fall as thls may damage the transducer and'or stram 
gauge When the probe is positioned, a readmg will be taken from the probe and recorded on the data logger 
The probe s positlon will gradually stabillze as the cables straighten and sa tch  h m  its weight As the probe s 
position stabillzes so will the water level equilibrate to account for the volume of water displaced by the probe 
It is recommended that the data logger be programmed to record depths over this stabiluation penod (generallu 
about an hour but the manufacturer s msauchons should be checked and up to several hours or more for water 
level equilibration dependmg on the hydrologic settmg of the well screen) The kquency at which measurements 
are made may need to be adjusted to adequately charactem this penod, then reset to the frequency desued for 
long term measurements For example if the water level UI the well is to be measured once every hour the 
frequency should be adjusted to once every five mmutes or so until the probe position and water level have 
stabillzed, then reset to once each hour However if mstructed by the RMRS project manager collection of these 
stabiluation data may be omitted 

(4011 9 2 o - M p w 9 2 0 ~ P S P R O I O S  REVOXIUI-) 
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4 4 3  Operation 

Unless requested by the RMRS project manager measurement of the total depth of a well will not be made m wells 
equipped with a down hole water level probe at the same fmiuency as it is in wells bckmg this equipment To do 
so will generally rqum removal of the unit. which is unpract~cal and tune consummg, and can result m damage to 
the equipment 

The data logger has a fmitc amount of memory storage space Data will not be allowed to be ovtmmttcn or 
otherwlse lost (e g due to delay UI downloadmg data or battery hlurc) Dombdmg the logger will occur on a 
regular schedule that &ws plenty of extra trine fix unfonseen probkms (such os weatkr delays) without a loss of 
data Unless the logger IS ruxrdmg masumma every five mutumor less arhoulduot be nectsJBly to halt data 
collection dunng downImbg The communm cable wtU be phigpd nu0 tht computer and the data 
downloaded aumdmg m the m s d a u u d s  iusmuom A k  tbe data k c  been downtoadcd to the computet 
a n d d o w n l o a d m g h s s b a n v e n ~ t h e d s t p o n m e ~ w i l l b e e r a s s d ~ m e ~ n Q P a e d t o ~  Thuactmty 
will be perfonneed qulckly efficiently, and cmMly, so as to ensue that ail new dsta were downloaded ard no 
nondownloaded data an rccordcd 011 tbe data loesffcmdthen erased. 

The COndltloIl of tbe urut (battcnes, destccant, etc) will be c h a k d e a c h  ame the mt IS downIoadcd. If the 
manufactums will be followed. If 
requestad by the RMRS orsubcoMaaorprom-rs anackhtmd check, thewater level may k m d  

the down-hole probe wdl be mmunally daturbtd durmg &IS proadun. If lt IS to partdly w&draw the 
unit mordertomakethtmesftnemen(forexampk, dthedatalo8gautndhdwuhmarad bloclcsaccessthrough 
the well casmg), &IS will be done CIlcfuUy and e f k d y  wahaaa mtmctmg the untt to parue m ttr data 
collcctlon and without lunkrng the cabks and tubmg or otherwmc damgmg or Concammrtlng the wd~drawn 
pornon (Note that even pamal withdrawal of the ult wlll cause the wrta b e l  to drop somewhat relative to its 
positlon pnor to t h ~ ~  withdrawal.) The WttbdRWn amponcnts unll not be allowed to contact potentally 
contammated medm and will be sheltacd ihxn wdbbwn dust orsd deku, if they do contact these muha or 
become duty they will be decontamd accordq to SOP PROl27, General Decontammatlon, and the 
manufacaves msuuchons Components wrll be resbond to tbetr proper plrree as qutckly and canfully as 
practicable A chronological log of these actmhes and thez resulk will be mamtamcd wahm the comments w o n  
of the Groundwater Level Data hm --Hole Ressure Transduar farm (Farm PRO 1OSB) 

r#xunmeed a mae hquent clwck, these 

usmg other eqrupment such 8s an elscolc wwda(scc SlIbsUxm 4 3  1) each tlme thu Unlt ls downloaded If so, 

If groundwater samplmg IS to be perfonneed on a well cqutpped wuh a down-hak water level probe provisiow 
must be made m advance forstoamgthe probe,crblts, tubing, dam logger, mdraotmtedcomponent~ d m g  these 
activlhes Depaidmg on the dtuntlon of thc sampbng actnmcs (smgk or multipb drys), the SIZE of the umt, and 
the q u a n w  of cables andtubmg, it may bc desnabk to store the submenibiecompaneatr m a clcm, covered tub 
filled with deionized or dmlled watcr and that~luuru~g mpts IR a c b  pIsrtrc bag adpmmg the tub (The 
manukturus mstruaons will first k amsdtcd m mrure the ucut IS compexlbb w l  the water to be ustd, as 
some pieces of equipment arc samt~ve to & o n d  water) Akcinatmly, the uiut may be plsccd on clean plastic 
shettmg If the well dewaters and pkes man thw one day to compkte samplmg, ttw probe snd its essoctsted 
down-hole components will be safely stomd in a clean eaclolun such, as om or man large, heavy-duty plasuc 
bags until samplmg has concluded, and will be dccontamm befm r e d l e d  m the well 

Regardless of the method of tcrnporcvy stomge, the components will not be allowed to contact po#ntlalty 
contamlnated media and will be sheltered firwn windblown dust and d e b  Dm colkchon 6nm the probe will be 
halted Wirhdmwal of the una hnn the well wdl procesd slowly and carefully, and UI acamhce wth the 
manufactum s mtructions All components of the down-hok probe assembly w l l  be vmally uupected as they @ 
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6 In the blank marked Chk d bv record the mitials of the individual who checks the calculation performed 
in Step 5 

7 In the Comments section note anv significant features or activities near the well that could affect the 
water level OVM readmgs or other data recorded on form PRO 105A 

In wells equipped with down hole pressure transducers form PRO l05B shall be used The followmg mformation 
shall be recorded for each observation well site 

The WETS Project Number and well number 
The names of personnel downloadmg the data and performmg associated activities 
The equipment manufacturer model and senal number 
Results of OVM monitonng 
The date and tune of the first and last water level measurements recorded on the data logger 
The number of  records downloaded and the fkquency o f  measurement 
The depth of  the probe 
Water level and probe datum if other than M p  
Battery condition 
The identiw of the diskette@) on which downloaded data were stored 
Whether the water level was checked usmg other means and i f  so the results of thls measurement 
Comments on any unusual condinons that may relate to these data, as appropnate 
The name of  the QC reviewer and the date of the QC review 

Water level data downloaded fiom wells equipped with down hole pressure transducers and data loggers will be 
archived electronically m theu ongmal form without conversion or other data manipulabon I f  conversion IS 

necessary to render the data useable converted data shall be archived separately and an explanation of the 
conversions shall be mcluded Data dlskettes (ongmal and converted forms) will be transmitted to the RMRS 
project manager on the same schedule as data from wells without down hole probes unless this lndividual requests 
otherwise Copies of the data dlskenes will also be stored by the subcontractor Summary hydrographs will also be 
provided to the RMRS project manager and will dlsplay water level depth and topographic elevation versus tune 
Hard copies of the data shall not be provided unless the RMRS project manager requests them 

7 0  REFERENCES 

7 1 Source References 

The followmg references were reviewed before this procedure was wntten 

Freeze R Allen and JohnA Cherry 1977 Groundwater Prentice Hall Inc EnglewoodCliffs NJ 

U S Department of Energy (DOE) August 1987 The Environmental Survey Manual Volumes 1 4 
DOEEH 0053 

U S Department of lntenor Water Resources Division 1977 National Handbook of Recommended Methods for 
Water-dara Acqulsition 

U S Envuonmental Protection Agency (EPA) September 1986 RCRA Groundwater Monitoring Technical 
Enforcement Guidance Document OSWER 9950 1 

(401 I 9204094 92OxRMRyOPS PRO 105 REV O)(IYIUPO 
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U S Envuonmental Protection Agency December 1987 A Compediwn of Sllperficnd Field Operations Wethods 
EPN540P 87/001 

U S Envuonmmtal Protection Agency @PA) October 1988 Gurdarsce for Conductmg Remedud Investigations 
and Feasibility Stuaks I/& CERCLA Inrerim F i d  

U S Envmmmcntai Rotectlon Agency @PA) May 1989 RCRA Facility Investigation G u k e  Interim Final 

7 2  IntaralRefumceg 

Related SOPS cross-refmnced by thls SOP arc as follows 
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are withdrawn 4ny necessarv cleanmg or repaus (for example removing accumulated sedunents From the probe ) 
will be performed followmg the manufacturers mstructions andior SOP PRO 127 General Equipment 
Decontammation The well will then be sampled as per SOP PRO 1 13 Groundwater Samplmg After samplmg has 
concluded and the down hole probe remstalled. data collection will be reactivated 

General mamtenance will be performed as recommended by the manufacturer Routme mamtenance mav mclude 
replacmg the desiccant, cleanmg the filter at the pressure msducer cleanng the ports at the pressure transducer 
replacmg the battenes recalibratmg the probe and general cleanmg and checkmg of components and connections 
Dependmg on the unit, manv of these tasks mav only be performed by the manufacturer I f  necessary the unit will 
be removed fiom the well decontammated, and retumed to the manufacturer for service 

Computer connectors will be handled carehlly and used properly Some probes have specially designed connector 
caps or storage that adequately addresses potennal m o m  problems If this is not the case with the connector 
bemg used, it will be kept dry by stonng it m a plasnc bag withm the wellhead If condensanon is a problem a 
packet of  desiccant may be kept m the bag unless the manufacture s msmctions specify other alternatives 

4 5  Decontammanon 

Methods used to prevent cross contammanon mclude schedulmg acnvities to proceed from locanons with 
potentially lesser to those with potennally greater levels of  contammation and thorough decontammanon of  all 
matenals contacted by potennally contammated media. Water level measurement equipment and the personnel 
who use them are decontammated for the dual purposes of  m m m m g  cross contammanon and providmg a safe 
and healthy w o h g  enwonment 

Equipment should be constructed of stamless steel, PTFE or other mert matenals that have been approved by 
RMRS Equipment will be decontammated before and after use at each well 
I f  freshly decontammated equipment is kept clean d m g  transport to the next well by bemg stored m a clean 
plastic bag clean plastic wrap or clean equipment storage case the need for repeated decontammanon pnor to 
usmg the equipment at that next well may be elmmated In such cases the equipment need only be decontammated 
mediately followmg use at each well Procedures for decontammanon are set forth m the site specific health and 
safetv plan and SOP PRO 127 General Equipment Decontammanon 

5 0 QUALITY ASSURANCE /QUALITY CONTROL 

The frequency of  measurements and the accuracy deslred m measunng changes m water levels depends on the 
objectives establlshed m the Work Plan or the Samplmg and Analysis Plan for a given project All appropnate data 
will be recorded on a Groundwater Level Measurements/Calculations form (Form PRO 105A) or Groundwater 
Level Data from Down Hole Pressure Transducer form (Form PRO 105B) before leavmg the well site 

Electronic water level sounders will be calibrated quarterly by followmg the manufacturer's msmctions or by 
suspendmg the sounder and measunng it agamst a calibrated steel tape if no other calibration msmcnons are 
supplied Down hole water level probes will be calibrated by the methods and frequency recommended by the 
manufacturer and the results documented on a log sheet kept on file m the groundwater monitonng field ofice 

6 0  RECORDS 

A permanent record of the unplementation of this SOP will be kept by documentmg field observations and data m 
black waterproof mk on a Groundwater Level MeasurementdCalculations form (Form PRO 105A) If the well is 

(4001 I 92odo9c920wRMRs;opS PRO 105 REVOKIUl4l91) 

I 



WATER LEVEL MEASUREMENTS M WELLS 
AND PIEZOMETERS 

Procedure NO RMRS/OPS PRO 105 
Revision 0 

EffectiveDate I2 18'98 
Page 12 of I6 

equipped with a down-hole water level 
Groundwater Level Data from Down-Hole Pressure Transducer form (Form PRO IOSB) 

the qpropnate ObKNations and data will be recorded on a 

When measuring with tools other than a down hole pressure transducer the folbwmg information should be 
recorded for each observmon-well site 

The WETS ROJCC~ Number and well number 
'The date and m e  of the water level measurements 
The names of persome1 pcrfamrmg the measurements 
The equtpment manufactunr model and senalnumbcr 
Results of O W  momtomg 
Depth to water and tooi depth of welZ both rclattw to MP 
'The perceived cxmdimm dthe boaom of thc well (soft VI hard) 
cormnartsoa auy rmwtrl c-ondmmthramay rclrteto these drar, as qpmpnae 
The a8mc ofthe Qc nvKwaPnd the dm oftht Qc lcvKw 

individual measuremeats arc en& onm the Groundwaer Lsvcl MeasummWCal&ons fm (Form 
PRO 105A) as the measurements arc pcrfomred The mfmation I noorded 8s follows 

Record well number m the tint dumn 

Measure and record the depth to water from the masunng pomt m the second column(WD) The 
measurement will be taken nmco or more if measumaents am ddfkult to obtun M-ts from 
the two nadmgs must agne withm 0 01 foot. If the measurements do not agree withm 0 01 foot a 
second mdmdud may a#empt the measurement C a ~ t ~ w e  to meuun uti1 the rerwrn for the lack of 
agreement is detrm3mcd or untfl two coasecutlve readmgsarc shown toagree wlthm 0 01 foot, of 0 05 
foot if the measwaneats arc made by two mdviduab An average of the repmducible readmgs will be 
utlllzed for the decermmatmn of the water level 

Measure the total dcpth of the well from the MP and mod tha due  m column three (h4TD) The 
mcasurcmcnt will be taken twice Measunments fiom the two ndm(p must agree unthm 0 01 foot. I f  the 
two measurements do not agree withm 001 fm conanue to measure una1 the reason for the lack of 
agreement IS dacrmdor  uatll two collsecutwe resdmgs arc Shawn to agree wlthrn 001 foot (005 foot 
if made by two mdmduds) An a~cnge of the qmducible madugs will be m l d  for the dctcunmatlon 
ofthetotaldepth 

In some devices the length of the probe end may not have been taken mto c o n s d o n  when the 
measunngtape w a s d c d  Intha case the length of the probe cad will need to be added to themeasured 

end m column four (Robe end) 
total dcpth la Mdertodesermlne the total depth of the well fiom the MP Record the length of the probe 

Determmethc total depth o f t h e d  6rom the mcasuMg powbyaddmgthc length of the probe end to the 
m d  total depth 6rom the MP and record this value m column fow(TD) Total depths of wells may 
be measured monthly qwtcrly or as tnstructed by the aMRs prow manager 
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
Form PRO 105A 

GROUND WATER LEVELS 
MEASUREMENTS / CALCULATIONS 

ROCKY FLATS PROJEC' EQUIPMENT MANUFACTURER 
~ 

PROJECT NO MODEL 

DATE SERIAL NO 

PERSONEL (1 1 CALIBRATION DATE PASSED DATE DUE 

(2) QC REVIEW NAME DATE 

QQuarterl y 

0 Monthly 

Q Special 4D 

PROTECTIVE 

WELL PAD 

COMMENTS 

SIGNATURE DATE 

FOOTNOTES NOTES 
TOWC=TOP OF WELL CASING 

WD = DEPTH OF WATER FROM MP 
MTD = MEASURED TOTAL DEPTH FROM MP 
PROBE END = LENGTH BEYOND MEASURING POINT OF PROBE 
TO = DEPTH OF BOlTOM OF WELL FROM MP 

ALL MEASUREMENTS ARE MADE IN FEET 8ELA 
TlVE TO MARK POINT (MP) = N SIDE OF TOWC 
Q C  REVIEW BY SUPERVISOR IS A CHECK OF 
REASONABLENESS 
MEASUREMENTS 1 AND 2 MUST BE WITHIN 0 05 FT 
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
FORM PRO lMB 

GROUNDWATER LEVEL 
DATA FROM DOWN-HOLE PRESSURE TRANSDUCER 

TOP OF CASING 

GROUND LEVEL 

Nmve mttmds 

WATER LEVEL 

TOTAL DEPTH 


